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(54) A vibrating mechanism and an apparatus of generating vibrations for a vibration 
compacting roller with a variable amplitude 



(57) A vibrating mechanism (4) for vibrating a vibra- 
tion compacting roller with a variable amplitude includes 
a vibration generating shaft (10), a movable eccentric 
weight (6a) turnably disposed in the vibration generat- 
ing shaft (10), and an eccentric weight driving unit for 
rotating the eccentric weight (6a) about a pivotal shaft 
(6) transversely extending relative to the vibration gen- 
erating shaft (10). To generate vibrations for the vibra- 
tion compacting roller, a vibration generating apparatus 
including a vibrating mechanism (4) of the foregoing 
type is substantially composed of an eccentricity signal 
generating unit, a vibration mode setting unit, an eccen- 
tric weight eccentricity quantity detecting unit and an 
eccentric weight eccentricity quantity controlling unit 
Alternatively, the vibration generating apparatus may 
substantially be composed of a forward/rearward move- 
ment lever neutral position detecting unit and an eccen- 
tric weight eccentricity quantity controlling unit 
Otherwise, the vibration generating apparatus may sub- 
stantially be composed of a running speed detecting 
unit, a running speed setting unit a running speed com- 
paring unit, and an eccentric weight eccentricity quan- 
tity controlling unit. The eccentric weight eccentricity 
quantity controlling unit is usually composed of a 



hydraulic cylinder (7), a hydraulic pump (47), a connect- 
ing rod (18), and solenoid driven change valves (42, 
44). In adcfition. a vibration generating method to be 
practiced by operating a vibration generating apparatus 
of the foregoing type is also provided. 
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Description 

[0001] The present invention relates to a vtorating 
mechanism which assures that a movable eccentric 
weight can simply be supported in a cylindrical casing s 
thereof, and moreover, components constituting the 
vibrating mechanism can easily be assembled in the 
cylindrical casing. More particularly, the present inven- 
tion relates to a mechanism for vibrating an amplitude 
variable type vibration compacting roller with the aid of 10 
the foregoing components. Further, the present inven- 
tion relates to an apparatus for generating vibrations for 
a vibration compacting roller with a variable amplitude 
wherein the apparatus can properly control a quantity of 
eccentricity of the gravity center of a movable eccentric is 
weight away from the center axis of a vibration generat- 
ing shaft in the foregoing vibrating mechanism conre- 

> sponcOng to given requirements. Moreover, the present . 
invention relates to a method of generating vibrations 
for a vibration compacting roller with a variable ampli- 20 

a tude by operation an apparatus of the foregoing type. 
[0002] Conventionally, a vibrating mechanism of the 
type for generating a certain intensity of vibration gener- 
ating force by rotating a vibration generating shaft 
including a movable eccentric weight to utilize the cen- 2s 
trrfugal force induced by the eccentric weight has been 
often employed for a vibration utilizing machine such as 
a vibration utilizing type soil compacting roller, a vibra- 
tion utilizing type pile driving machine or the like. When 
a certain given operation is performed using the vibrat- so 
ing mechanism, it is desirable that an amplitude of each 
vibration can be changed corresponding to given work- 
ing conditions and so forth. 

[0003] Here, it is assumed that a vibrating mechanism 
of the foregoing type is applied to a vibration compact- as 
ing roller as a typical example of practical use thereof. 
To achieve a ground surface compacting operation at a 
high efficiency by operating the vibrating mechanism, it 
is desirable that an amplitude of each vibration is 
changed to another one depending on the kind of mate- 40 
rial to be compacted, a thickness of the compacted 
material and other conditions. For example, in the case 
that an asphalt based pavement material supplied from 
a material carrying vehicle in the form of a belt having a 
small thickness is compacted by operating the vibration 45 
compacting roller, it is acceptable that the vibration 
compacting roller is operated with a small amplitude of 
each vibration in order to prevent gravel (crushed stone 
pieces) in the asphalt based pavement material from 
being broken or cracked or in order to prevent flatness so 
of the compacted ground surface from being ruggedly 
degraded because of a large amplitude of each vibra- 
tion applied thereto. On the other hand, in the case that 
an earth based road bottom material supplied from a 
material carrying vehicle in the form of a belt having a 55 
heavy thickness is compacted by operating the vtoration 
compacting roller, it is recommendaWe that the vtoration 
compacting roller is operated with a high amplitude of 



each vibration in order to assure that a lower layer of the 
paved road can reliably be compacted with the vibration 
compacting roller. 

[0004] When an amplitude of each vtoration is 
changed to another one, it is required that a quantity of 
eccentricity of the gravity center of the eccentric weight 
away from the center axis of the vibration generating 
shaft is correspondingly changed. To meet the require- 
ment, it is desirable that the ampfitude changing is 
achieved without a necessity for stopping the rotation of 
the vtoration generating shaft or rotating the vtoration 
generating shaft in the reverse direction, if possible. 
When the foregoing necessity does not arise, 1 there 
does not appear malfunctions that a long time is 
required for changing the amplitude of each vtoration to 
another one, undesirable energy loss is caused, and the 
vibration generating shaft and associated components 
are damaged or broken when the direction of rotation of 
the vtoration generating shaft is reversed. 
[0005] On the other hand, with reqpect to a conven- 
tional apparatus for generating variations for a vibration 
compacting roller with a variable amplitude (hereinafter 
referred to simply as a conventional vtoration generating 
apparatus), many proposals have been hitherto made. 
Typically, the conventional vtoration generating appara- 
tus includes as essential components a vtoration gener- 
ating shaft disposed in a vtoration rolling drum of the 
vibration compacting roller, a rotational driving unit for 
rotationally driving the vibration generating shaft in the 
normal/reverse direction, and a vibration generating 
force changing unit capable of changing a quantity of 
eccentricity of the gravity center of the eccentric weight 
away from the center axis of the vibration generating 
shaft The fundamental structure of the conventional 
vibration generating apparatus is as shown in Fig. 11. 
Specifically, the conventional vibration generating appa- 
ratus includes a stationary eccentric weight 56 secured 
to a vibration generating shaft 255 and a pair of movable 
eccentric weight 257 and 25T each adapted to be 
turned relative to the stationary eccentric weight 256 so 
thai the operative state represented by a low amplitude 
of each vibration is changed to the operative state rep- 
resented by a high amplitude of each vibration, and vice 
versa depending on the direction of rotation of the vibra- 
tion generating shaft 255. and moreover, an intensity of 
vibration generating force can be changed to another 
one by changing a quantity of eccentricity of the gravity 
center of each of the movable eccentric weights 257 
and 257 away from the center axis of the vibration gen- 
erating shaft 255 to another one. For example, when the 
vibration generating shaft 255 is rotated in the normal 
direction, the direction of deviation of the gravity center 
of each of the movable eccentric weights 257 and 25T 
away from the center axis of the vibration generating 
shaft 255 are reversely oriented in the opposite direc- 
tion to the stationary eccentric weight 256 as repre- 
sented by Fig. 11(a-1) and Fig. 11(a-2). whereby the 
vibration generating force is exerted on the vibration 
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generating shaft 255 in such a direction that it is can- 
celed, resulting in the vibration generating shaft 255 
being rotated with a low amplitude of each vibration. On 
the contrary, when the vibration generating shaft 255 is 
rotated in the reverse direction, the direction of orienta- 
tion of the stationary eccentric shaft 256 and the direc- 
tion of deviation of the gravity center of each of the 
movable eccentric weights 257 and 257* away from the 
center axis of the vibration generating shaft 255 coin- 
cide with each other as represented by Fig. 11(b - 1) 
and Fig. 11(b - 2). resulting in the vibration generating 
shaft 255 being rotated with a high amplitude of each 
vibration because of the syntheskation of both the 
vibration generating forces induced by the movable 
eccentric weighte 257 and 257. 
[0006] ' The reason why a plurality of amplitudes, i.e., 
a high amplitude, a low amplitude and an intermediate 
amplitude of each vibration are required consists in a 
necessity for effectively performing a compacting oper- 
ation by duuigirig the applicable amplitude depending 
on a material to be compacted, a thickness of the mate- 
rial and so forth. For example, in the case that an 
asphalt based pavement material is compacted with a 
snr^l tKi<*nie» i§ach" bompacting operation is achieved 
with a low amplitude of each vibration in order to assure 
that gravel (crushed stone pieces) in the asphalt based 
pavement material is not broken or cracked, and more- 
over, surface flatness of the compacted material is not 
deteriorated due to the compaction operation achieved 
with a high magnitude of compacting force. On the other 
hand, when a soil based material supplied in the form of 
a belt having a heavy thickness is compacted like a 
compacting operation to be performed with a road bot- 
tom materia), it is compacted with a high amplitude of 
each vibration in order to assure that a lower layer of the 
paved road can reliably be compacted with the vibration 
compacting roller. 

[0007] When vibrations are applied to a vibration roll- 
ing drum of the vibration compacting roller by rotating 
the vibration generating shaft 255, the compacted sur- 
face of the paved road brought in contact with the vibra- 
tion rolling drum is largely lowered. Thus, it becomes 
difficult to smoothly f ini6h the surface of the compacted 
road with the vibration compacting roller. To prevent the 
foregoing malfunction from arising, a neutral position 
detecting limit switch is hitherto disposed on a frame 
having a forward/rearward movement lever mounted 
thereon in such a manner that the foregoing limit switch 
is actuated to the ON side when the forward/rearward 
movement lever is located at a forward movement posi- 
tion or at a rearward movement position, and it is actu- 
ated to the OFF side when the forward/rearward 
movement lever is located at a neutral position (stopped 
position). 

[0008] Fig. 8 is a side view of a forward/rearward 
movement initiating unit 170, particularly showing the 
relationship between a forward/rearward movement 
lever 130 for the vibration compacting roller and a 



hydraulic pump operatively connected to each other to 
drivaWy running the vibration compacting roller. In 
response to a command issued to a vibration compact- 
ing roller driving system to instruct that the vibration 
5 compacting roller is caused to run with the aid of the tor- 
ward/rearward movement initiating unit 170 by selec- 
tively displacing the forward/rearward movement lever 

1 30 on an operator's seat to one of a forward movement 
position A, a neutral (stopped) position B and a rear- 

jo ward movement position C. The fundamental structure 
of the forward/rearward movement initiating unit 170 is 
such that an actuating arm 132 secured to a base shaft 

131 is operatively associated with the forward/rearward 
movement lever 1 30. and a controlling lever 1 34 is oper- 

rs atively connected to the, actuating arm 132 via a control 
cable 135 in order to change the direction of rotation of 
a variable capacity type hydraulic pump 133 to the 
opposite one for drivaWy running the vibration compact- 
ing roller, whereby a turning stroke of the actuating arm 
20 132^is transmitted to the control lew -134: The variable ,. 
capacity type hydraulic pump 133 is hydraulically con- 
nected to a vibration generating hydraulic motor (not 
shown) via a piping to vibratively drive the vibration roll- 
. ingdrum. . 
26 [0009] A cam 136 is formed integral with the base 
shaft 131. and a neutral position detecting limit switch 
138 serving as forward/rearward movement lever neu- 
tral position detecting means is disposed on the frame 
137 having the forward/rearward movement lever 130 
so mounted thereon. As the cam 135 is turnabiy displaced, 
the neutral position detecting limit switch 138 detects 
whether or not the forward/rearward movement lever 
1 30 is located at one of the forward movement position 
A, the rearward movement position C and the neutral 
35 position B. 

[0010] An amplitude changing switch 253 serving as 
vibration mode setting means is disposed in a signal cir- 
cuit shown in Fig. 9 so as to actuate a solenoid driven 
change valve 252 shown in Fig. 10 that is a hydraulic cir- 
40 cuit diagram. When the amplitude changing switch 253 
shown in Fig. 9 is changeaWy actuated to the opposite 
side, the direction of supplying pressurized hydraulic oil 
from the hydrauiic pump 251 to the hydraulic motor 250 
shown in Fig. 10 is changed to the opposite direction, 
45 causing the direction of rotation of the hydraulic motor 
250 to be changed from the normal direction to the 
reverse direction, and vice versa. The rotational driving 
force of the hydraulic motor 250 is transmitted to the 
vibration generating shaft 255 integrally connected to 
so an output shaft of the hydraulic motor 250 in such a 
manner as to allow the vibration generating shaft 255 to 
be rotated in the same direction as that of the hydraulic 
motor 250. In Fig. 9, reference numeral 257 designates 
an automatic/manual changing switch. 
55 [001 1 ] When the running of the vibration compacting 
roller is stopped with the forward/rearward movement 
lever 130 shown in Fig. 8 displaced to the neutral posi- 
tion B as vibrations generated by the vibration generat- 
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ing shaft 255 are applied to the vibration rolling drum, 
the compacted ground surface having the vibration 
comparting roller brought in contact therewith in the 
vibration stopped state is largely lowered. , Thus, it 
becomes drfficuft to smoothly finish the compacted road s 
surface. To prevent the foregoing malfunction from arts- 
ing. the neutral position detecting Omit switch 138 serv- 
ing as forward/rearward movement lever neutral 
position detecting means is hitherto actuated to the 
OFF side when the forward/rearward movement lever w 
130 is located at the position in the vicinity of the neutral 
position B between the forward movement position A 
r and the rearward position C in order to enable the neu- 
. . , tral position B of the forward/rearward movement lever 
130 to be detected. Subsequently, the neutral position 1S 
detecting limit switch 138 activates a vtoration shaft 
rotation controlling unit 266." Specifically, a 'solenoid 
«■ d rty$ l < ?Nnfl e vafye 352 shown in Fig. lOiis restored to 
the original position thereof so that the supplying of 
. pressurized hydraulic oil from the hydraulic purrp 251 to 20 
*?o - »|ycfrBijlic.i3riplpr Q^p f^f. jntanrupted tfial ». 

the rotation of the vibration generating shaft 255 is . 
stopped and the vibrative running of the vibration com- 
pacting roller is stopped. When the forward/rearward 
movement lever 130 is displaced to the forward move- 2s 
ment A side or the rearward movement C side, the neu- 
tral position detecting limit switch 1 38 is actuated to the 
ON side again to activate the solenoid driven change 
valve 252, whereby pressurized hydraulic oil is supplied 
from the hydraulic pump 251 to the hydraulic motor 250, 30 
causing the vibration generating shaft 255 to be rotated 
so as to allow vibrations to be applied to the vibration 
compacting roller. 

[001 2] In the case of the conventional vibration com- 
pacting roller constructed in the above-described man- 35 
ner. when the forward/rearward movement lever 130 is 
displaced from the forward movement position A or the 
rearward movement position C to the neutral position B, 
the rotation of the vibration generating shaft 255 is 
stopped. However, the operative state of the vibration ao 
compacting roller coincides with a resonance point 
defined by the vibration rolling drum and the frame as 
well as another resonance point defined by the vtoration 
rolling drum and the compacted ground surface in the 
course of shifting from the steady state having the vtora- 46 
tion generating shaft 255 held in the rotating state to the 
immovable state having the vibration generating shaft 
255 held in the vibration stopped state, resulting in the 
vibration rolling drum being caused to resonate. Fig. 12 
is a graph which shows by way of example how the rela- so 
tionship among the number of revolutions of the vtora- 
tion generating shaft, a magnitude of deviation of thfc 
gravity center of each of the movable eccentric weights 
257 and 257 away from the center axis of the vtoration 
generating shaft 255, and an intensity of decelerated ss 
vibration varies for a period of time from the state that 
the vtoration generating shaft 255 is steadily rotated till 
the state that the rotation of the vibration generating 



shaft 255 is stopped, as time elapses. As is apparent 
from the graph, the number of revolutions of the vibra- 
tion generating shaft 255 is gradually reduced from the 
point of time when the forward/rearward movement 
lever 130 is displaced to the neutral position, and in the 
shown case, the operative state of the vtoration com- 
pacting roller coincides with a resonance point after a 
period of five seconds elapses. Obviously, at this time, 
the magnitude of deviation of the center axis of the 
vibration rolling drum away from that of the vibration 
compacting roller, i.a. an amplitude of each vtoration is 
increased. Once the operative state of the vibration 
compacting roller coincides with the foregoing reso- 
nance point, a number of small corrugated rugged- 
nesses are formed on the compacted ground surface 
having the vtoration rolling drum brought in contact 
therewith. 

ID0131 ; On the contrary, when thfe folWard/rearwafd 
movement lever 130 is displaced from the neutral posi- 
tion C to the forward movement position A or the rear- 
ward movement position B. the ^^'^^''atdm'''- 
coincides with the resonance point in the course of shift- 
ing from the state that the number of revolution of the 
vibration generating shaft 255 is increased to that corre- 
sponding to the steady rotating state of the vibration 
generating shaft 255, resulting in the vibration rolling 
drum being likewise caused to resonate. Consequently, 
another drawback of the vibration rolling drum is such 
that a number of small corrugated ruggednesses are 
likewise formed on the compacted ground surface hav- 
ing the vibration rolling drum brought in contact there- 
with. 

[0014] Usually, the vtoration compacting roller recipr- 
ocably moves on the road surface within a predeter- 
mined working range several times to perform a rolling 
operation with the vibration rolling drum while the for- 
ward/rearward movement lever is changeably displaced 
with an operator's hand. Conventionally, however, since 
the rotation of the vtoration generating shaft 255 is 
stopped every time the forward/rearward movement 
iever 130 is iocated at the neutral position (correspond- 
ing to the position where the rotation of the vibration roll- 
ing drum is stopped), it is necessary that starting and 
stopping of the rotation of the vtoration generating shaft 
255 are frequently conducted. This leads to the result 
that a large magnitude of load should be borne by the 
hydraulic pump and the vibration generating hydraulic 
motor every time the forward/rearward movement lever 
130 is located at the neutral position, resulting in a large 
amount of energy loss arising. In addition, a large 
amount of time loss is caused not only when the vibra- 
tion generating shaft 255 starts to be rotated but also 
when the rotation of the vtoration generating shaft 255 is 
stopped. 

10015] With respect to a vibration compacting roller 
driving system wherein the direction of rotation of the 
vibration generating shaft 255 is changed to the oppo- 
site one to change an amplitude of each vibration to 
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another one, there arises a problem that when the direc- 
tion of rotation of the vibration generating shaft ,255 in a 
certain direction is reversed while the rotation of the 
vibration generating shaft 255 is not still held in the 
vibration stopped state, the movable eccentric weights 
257 and 257 are rotated further under the influence of 
inertia force induced in the foregoing state until they col- 
lide against an engagement portion of the stationary 
eccentric weight 258, resulting in components associ- 
ated with the vibration generating shaft 255 being dam- 
aged or injured. In addition, since the direction of 
rotation of the vibration generating shaft 255 is reversed 
after it is once stopped when the direction of rotation of 
the vibration generating shaft 255 is changed to the 
opposite one. there arises another problem that a large 
amount of loss in a vibration rising time as well as a 
large amount of loss in a vibration stoppage time are 
caused, resulting in a large amount of energy being 
uselessly lost 

[0016]^ Ori the other hand, another example of a con- 
ventional variable amplitude type vibrating mechanism 
of the type adapted to change an amplitude of each 
vibration to another one without any changing of the 
direction of rotation of a vibration generating shaft to 
another one is disclosed in an official gazette of Japa- 
nese Patent Laid-Open Publication NO. 53-136773. 
This vibrating mechanism constructed according to the 
prior invention will be described below with reference to 
Rg. 13. 

[001 7] A cylindrical casing 51 includes cantilever-like 
shafts 56 and 57 on the opposite sides to serve as bear- 
ings. The cylindrical casing 51 is supported by end 
plates of a vibration rolling drum (not shown). A movable 
eccentric weight 52 is turnably disposed in the cylindri- 
cal casing 51 to turn around a pivotal shaft 53 which 
extends through the center axis of the cylindrical casing 

51 at a right angle relative to the latter. With this con- 
struction, a magnitude of eccentric moment induced by 
the eccentric weight 52 can be changed to another one 
by dislocating the eccentric weight 52 around the pivotal 
shaft 52 in the cylindrical casing 51 so as to enable a 
quantity of vibrative movement transmitted from the 
eccentric weight 52 to the vibration roiling drum to be 
adjusted as desired. 

[0018] According to the prior invention, the adjustment 
of the vibrative movement is achieved with the aid of an 
adjusting unit which is substantially composed of a plate 
55 having a longitudinally extending slot 54 formed 
therethrough so as to enable the position of the slot 54 
to be adjusted in the axial direction of the cylindrical 
casing 51 . The right-hand end of the plate 55 is fixedly 
secured to an adjusting rod 58, while the left-hand end 
of the plate 55 is fixedly secured to an annular adjusting 
device 59. The pivotal shaft 53 for the eccentric weight 

52 extends through the slot 54 of the plate 55, and the 
plate 55 can slidably be displaced in the longitudinal 
direction of the adjusting rod 58 without any hindrance 
caused due to the presence of the pivotal shaft 53. The 



eccentric weight 52 includes a driving rod 60 which 
extends through the slot 54 of the plate 55 in the trans- 
verse direction. As the plate 55 is axially displaced by 
the adjusting rod 58 in the leftward direction, the eocen- 
5 trie weight 52 is turnably displaced around the pivotal 
shaft 53 by the driving rod 60 while scribing a pivotal 
locus therewith, causing a magnitude of eccentric 
moment induced by the eccentric weight 52 to be 
changed as desired. Thus,, an amplitude of vibrative 
10 movement induced by the eccentric weight 52 during 
rotation of the cylindrical casing 51 can be changed to 
another one corresponding to the deviation of the grav- 
ity center of the eccentric weight 52 from the center axis 
of the cylindrical casing 51 . 
is [001 9] Since the vibrating mechanism is constructed 
in the above-described manner, a hydraulic system and 
an eccentricity adjusting system for the vibrating mech- 
anism can be; designed with minimized dimensions, 
resulting in a danger of causing oil leakage from the 
20 i hydraulic system being reduced of alleviated. In addi- 
tion, an intensity of hydraulic pressure applied to the 
hydraulic system can reliably be set to a desired value. 
[0020] In spite of the advantageous feature of the 
vibrating mechanism as mentioned above, the conven- 
es tional vibrating mechanism has problems as noted 
below. Thus, many requests have been raised from 
users for solving these problems. 

1 . Since the cylindrical casing 51 is not designed to 
30 exhfoit an opened structure, it is difficult to insert 

the eccentric weight 52 and associated compo- 
nents in the cylindrical casing 51 for assembling 
them together in the cylindrical casing 51. For this 
reason, it is not easy to perform an assembling 
35 operation with these components. 

2. While vibrations are successively generated by 
the vibrating mechanism, the cylindrical casing 51 
is rotated at a high rotational speed, causing lubri- 

40 cant in the cylindrical casing 51 to forcibly adhere to 
the inner wall surface of the cylindrical casing 51 
under the influence of the centrifugal force induced 
by the rotation of the cylindrical casing 51. This 
leads to the result that lubricant is less liable of 

45 reaching locations to be lubricated. Thus, it is diffi- 
cult to properly lubricate the foregoing locations 
with the lubricant. 

3. As the adjusting rod 58 is displaced in the above- 
so described manner, the driving rod 60 fitted to the 

eccentric weight 52 is followably displaced along a 
vertically extending slot 61 formed at a part of the 
slot 54, causing the adjusting rod 58 to be rotated 
about the center of turning movement of the eccen- 
55 trie weight 52. Thus, the driving rod 60 comes in sli- 
dable contact with the slot 61 . As the adjusting rod 
58 is repeatedly displaced in that way, the driving 
rod 60 increasingly wears, resulting in the driving 
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rod 60 being rattled in the slot 61 due to the wearing 
of the driving rod 60. It is anticipated that it 
becomes difficult to properly locate the eccentric 
weight 52 in the cylindrical casing 51. 



4. Since the whole vibrating mechanism' including 
the eccentric weight 52 and associated compo- 
nents is designed to exhibit such a closed structure 
that all the components are received in the cylindri- 
cal casing 51, a magnitude of Inertia moment 
induced by the rotation of the cylindrical casing 51 
is enlarged. Thus, a long time is required until the 
cylindrical casing 51 is rotated at a predetermined 
rotational speed, and moreover, a high intensity of 
energy is required to rotate the cylindrical casing 51. 
at a predetermined rotational speed. In addition, a 
long time is required until the rotation of the cylindri- 
cal casing 51 is stopped by reducing the rotational 
speed of the cylindrical casing 51 from the prede- 
V termined one; r ~ :,v -v- i; 

[0021] Further, with respect to a conventional variable 
arnpRtude"^ vibration rolling drum of the type 
adapted tb (fckhge ^ vibration to 

another one without any changing of the direction of 
rotation of the vibration generating shaft to the opposite 
one as shown in Fig. 13, the prior invention does not 
disclose a measure to be taken for controlling an ampli- 
tude of each vibration. In other words, the conventional 
vibration rolling drum has a problem that a desired 
amplitude of each vforation can not simply be deter- 
mined with the vibration rolling drum itself. 
[0022] The present invention has been made in con- 
sideration of the aforementioned background. 
[0023] An oty'ect of the present invention is to provide 
a vtorating mechanism employable for a variable ampli- 
tude type vibration compacting roller wherein the vibrat- 
ing mechanism assures that a movable eccentric weight 
can simply be supported in a cylindrical casing, and 
essential components constituting the vibrating mecha- 
nism can easily be assembled in the cylindrical casing. 
[0024] Other object of the present invention is to pro- 
vide an apparatus for generating vibrations for a vibra- 
tion compacting roller with a variable amplitude wherein 
the apparatus assures that it is not necessary that the 
direction of rotation of a vibration generating shaft is 
changed to the opposite one every time a vforation 
mode is changeaWy selected, and a quantity of eccen- 
tricity of the vibration generating shaft can automatically 
be controlled to have an amplitude of each vibration cor- 
responding to the selected vibration mode. 
[0025] Another object of the present invention is to 
provide an apparatus for generating vibrations for a 
vibration compacting roller with a variable amplitude 
wherein the apparatus assures that in the case that a 
forward/rearward movement lever is displaced from a 
forward movement position or a rearward movement 
position to a neutral position when e.g., an asphalt 



based pavement material is compacted by raffing, vibra- 
tion of a vibration rolling drum can be stopped without 
any occurrence of resonance of the vfcration rolling 
drum, in the case that the forward/rearward movement 
s member is displaced from the neutral position to the for- 
ward movement position or the rearward movement 
position, vibrations can be generated without any occur- 
rence of resonance of the vforation rolling drum, and 
moreover, when vtoration of the vibration rolling drum is 
w stopped, the compacted surface of the asphalt based 
pavement material is not largely lowered and any small 
corrugated ruggedness is not formed on the contacted 
surface of the asphalt based pavement material. 
[0026] Further object of the present invention is to pro- 
fs vide ijui apparatus for generating vibrations for a vibra- 
tion compacting roller with a variable amplitude wherein 
the apparatus assures that in the case that a running 
speed of the vibration compacting roller is lower than a 
: pr^^rrrtned running speed, vibration of the vibration . 
20 comp^rig 'roller can be stopped without any occur- 
rence of resonance of a vibration rolling drum, in the 
... case that the running speed of the vibration corrpacting 
roller rs higher than the predetermined running 6peed, 
vibrations can be generated without any occurrence of 
26 resonance of the vibration rolling drum, and when vibra- 
tion of the vibration compacting roller is stopped, the 
compacted surface of a material to be compacted is not 
lowered, and moreover, any small corrugated rugged- 
ness is not formed on the compacted surface of the 
30 foregoing material. 

[0027] Further another object of the present invention 
is to provide a method of generating vibrations for a 
vibration compacting roller with a variable arrplitude by 
operating an apparatus of the foregoing type. 
35 [0028] According to a first aspect of the present inven- 
tion, there is provided a vibrating mechanism which 
comprises a vibration generating shaft composed of a 
pair of supporting members disposed in the spaced 
relationship while facing to each other, a movable 
40 eccentric weight tumaWy supported between the pair of 
supporting members to turn in the direction orienting at 
a right angle relative to the center axis of the vibration 
generating shaft, and eccentric weight driving means for 
rotating the eccentric weight about a pivotal shaft trans- 
4s versely extending relative to the vforation generating 
shaft With this construction, the eccentric weight driv- 
ing means serves to deviate the gravity center of toe 
eccentric weight away from the center axis of the vibra- 
tion generating shaft 
so [0029] Concretely, the eccentric weight driving means 
is composed of an actuator, a shaft projecting outside of 
the actuator, a joint rotatably fitted to the shaft, and a 
connecting rod of which one end is operatively con- 
nected to the joint side and of which other end is opera- 
ss tively connected to the eccentric weight side. At this 
time, the connecting rod serves to transform the linear 
movement of the joint away from the actuator into the 
turning movement of the eccentric weight about the piv- 
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ota! shaft transversely extending relative to the vibration 
generating shaft. 

[0030] With such construction, the supporting mem- 
bers disposed in the spaced relationship while facing to 
each other to constitute the vibration generating shaft 
which turnably supports the eccentric weight in the 
direction orienting at a right angle relative to the pivotal 
shaft transversely extending relative to the center axis 
ol the vibration generating shaft, and the eccentric 
weight driving means turn ably displaces the eccentric 
weight about the pivotal shaft transversely extending 
relative to the center axis of the vibration generating 
shaft to deviate the gravity center of the eccentric weight 
away from the center axis of the vibration generating 
shaft. 

[0031] In addition, according to a second aspect of the 
present invention, there is provided a variable amplitude 
type vibration compacting roller which includes a vfcrat- 
ing mechanism constructed according to the first aspect 
of the present invention. 

[0032] Additionally, according to a third aspect of the 
present invention, there is provided an apparatus for 
generating vibrations for a vibration compacting roller 
with a- variable amplitude, ----the apparatus including a 
vibrating mechanism adapted to change an amplitude 
of each vibration to another one by deviating the gravity 
of a movable eccentric weight in a vibration generating 
shaft away from the center axis of the vibration generat- 
ing shaft, wherein the apparatus comprises eccentricity 
signal generating means for generating a signal for devi- 
ating the gravity center of the eccentric weight away 
from the center axis of the vibration generating shaft 
vibration mode setting means capable of selectively set- 
ting an amplitude of each vibration, eccentric weight 
eccentricity quantity detecting means for detecting a 
quantity of eccentricity of the eccentric weight, eccentric 
weight eccentricity quantity controlling means for con- 
trolling a quantity of eccentricity of the eccentric weight 
with the aid of vibration mode setting means for setting 
a desired vibration mode as well as the eccentric weight 
eccentricity quantity detecting means in response to a 
signal transmitted from the eccentricity signal generat- 
ing means. 

[0033] With this construction, when a forward/rear- 
ward movement lever is displaced to a neutral position 
to change the present vibration mode to another one, 
forward/rearward movement lever neutral position 
detecting means detects the neutral position, and sub- 
sequently, the eccentric weight eccentricity quantity 
controlling means locates the gravity center of the 
eccentric weight substantially on the axis. line of the 
vibration generating shaft in response to a signal trans- 
mitted from the eccentricity signal generating means to 
instruct that the neutral position is detected, whereby an 
intensity of vibration generating force is reduced to a 
level of zero. While the vibration generating shaft is con- 
tinuously rotated without any changing of the direction 
of rotation of the vibration generating shaft to the oppo- 



site one, the eccentric weight eccentricity quantity con- 
trolling means controls a quantity of eccentricity of the 
eccentric weight in such a manner as to generate vibra- 
tions each having an amplitude corresponding to that 
5 set by the vibration mode setting means. 

[0034] Further, according to a fourth aspect of the 
present invention, there is provided an apparatus for 
generating vibrations for a vtoration compacting roller 
with a variable amplitude, the apparatus including a 
10 vibrating mechanism adapted to change an amplitude 
of each vibration to another one by deviating the gravity 
center of a movable eccentric weight in a vibration gen- 
erating shaft away from the center axis of the vibration 
generating shaft, wherein the apparatus comprises for- 
15 ward/rearward movement lever neutral position detect- 
ing means for detecting a neutral position of a 
forward/rearward lever, and vtoration shaft eccentricity 
quantity controlling means for locating the gravity center 
of the eccentric weight substantially on the center axis 
20 of the vibration generating shaft in response to a signal 
transmitted from the forward/rearward movement lever 
neutral position detecting means to instruct that the 
neutral position is detected.* *w v : > v -r- ; . 
[0035] It is advantageously acceptable that tbeeccen- 
25 trie weight eccentricity quantity controlling means is 
constructed in such a manner that the gravity center of 
the eccentric weight is located substantially on the 
center axis of the vibration generating shaft in response 
to a signal transmitted from the forward/rearward move- 
so merit lever neutral position detecting means to instruct 
that the neutral position is detected while the vibration 
generating shaft is steadily rotated without any stopping 
of rotation thereof. 

[0036] With this construction, when the forward/rear- 

35 ward movement lever is displaced from the forward 
movement position or the rearward movement position 
to the neutral position, the forward/rearward movement 
lever neutral position detecting means detects the neu- 
tral position, and subsequently, the eccentric weight 

40 eccentricity quantity controlling means serves to locate 
the gravity center of the eccentric weight sitostantiatly 
on the center axis in response to a 6ignal transmitted 
from the forward/rearward movement lever neutrai 
detecting means to instruct that the neutral position is 

45 detected, causing no vibration to be generated by the 
vibration generating shaft. Thereafter, when the for- 
ward/rearward movement lever is displaced from the 
neutral position to the forward movement position or the 
rearward movement position, the gravity center of the 

so eccentric weight is deviated away from the center axis 
of the vibration generating shaft which in turn generate 
vibrations as it is rotated. 

[0037] Moreover, according to a fifth aspect of the 
present invention, there is provided an apparatus for 
55 generating, vibrations for a vibration compacting roller 
with a variable amplitude, the apparatus including a 
vibrating mechanism adapted to change an amplitude 
of each vibration to another one by deviating the gravity 
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center of a movable eccentric weight in a vibration gen- 
erating shaft away from the center axis of the vibration 
generating shaft wherein the apparatus comprises run- 
ning speed detecting means for detecting a running 
speed of the vibration compacting roller, running speed s 
setting means, running speed comparing means for 
comparing the running speed of the vibration compact- 
ing roller detected by the running speed detecting 
means with a running speed of the vibration compacting 
roller set by the running speed setting means by com- 10 
paring a signal transmitted from the running speed 
detecting means with a signal transmitted from the run- 
ning speed setting means, in order to whether or not the 
running speed of the vibration compacting roller 
detected tyjthe.rynn^ means is. r5 

higher than the running speed of the vforation compact- 
ing roller set by the running speed setting means, and 
eccentric weight eccentricity quantity controlling means 
for locating me gravity center of th^ eccentric weight 
r substantially <n the cento £ 
ing shaft in response to » a.; signal, transmitted from the , 
running speed comparing means when a running speed 
of the vfcration compacting roller detected by the 'run* 
nf n&* spebd ^etectirfg''" mram^ W^kmiBf 'thairf a running 
speed of the vibration compacting roller set by the run- 25 
ning speed setting means, and deviating the gravity 
center of the eccentric weight away from the center axis 
of the vibration generating shaft in response to the fore- 
going signal when the running speed of the vibration 
compacting roller detected by the running speed detect- 30 
ing means is higher than the running speed of the vibra- 
tion compacting roller set by the running speed setting 



[0038] The eccentricity signal generating means 
includes forward/rearward movement lever neutral posi- 35 
tion detecting means for detecting whether or not a for- 
ward/rearward movement lever for instructing a 
command of forward movement, stoppage or rearward 
movement of the vibration compacting roller to a vibra- 
tion compacting roller driving system is located at a 40 
neutral position, and when the forward/rearward move- 
ment lever is located at the position other than the neu- 
tral position, the eccentricity signal generating means 
generates an eccentricity signal. 

[0039] In addition, the eccentricity signal generating 46 
means includes running speed detecting means for 
detecting the present running speed of the vferation 
compacting roller in response to a signal transmitted 
from the vibration compacting roller driving system and 
running speed comparing means for comparing the run- so 
ning speed of the vibration compacting roller detected 
by the running speed detecting means with the running 
speed of the vibration compacting roller set by the run- 
ning speed setting means, and when the running speed 
of the vibration compacting roller detected by the run- ss 
ning speed detecting means is higher than the running 
speed of the same set by the running speed setting 
means, the eccentricity signal generating means gener- 



ates an eccentricity signal. 

[0040] Further, the eccentric weight eccentricity quan- 
tity controlling means includes an actuator for changing 
a quantity of eccentricity of the gravity center of the 
eccentric weight away from the center axis of the vibra- 
tion generating shaft to another one by displacing the 
eccentric weight and solenoid driven change valves for 
controlling the movement of the actuator, and the 
eccentric weight eccentricity quantity detecting means 
includes a plurality of eccentricity quantity detecting 
sensors electrically connected to solenoid coils of the 
solenoid driven change valves via signal lines for acti- 
vating the actuator in such a manner so as to increase a 
quantity of eccentricity of the eccentric weight Each of 
the eccentricity quantity detecting sensors is activated 
when a movable portion of the actuator is displaced by 
a predetermined distance corresponding to a predeter- 
mined quantity erf eccentricity. 
[0041] In response to the signal transmitted from the 
running speed comparing means, the eccentric weight 
eccentricity quantity controlling means serves to locate 
the gravity center of the eccentric weight substantially 
on the <*rt^ i|»s of theyforation generating shaft with- 
out any stopping of rotation of the vibration generating 
means, when' tie tunning speed of the vibration com- 
pacting roller detected by the running speed detecting 
means is lower than the running speed of the vibration 
compacting roller set by the running speed setting 
means. Otherwise, in response to the foregoing signal, 
the eccentric weight eccentricity quantity controlling 
means may locate the gravity center of the eccentric 
weight substantially on the center axis of the vibration 
generating shaft while the latter is steadily rotated, 
when the running speed of the vibration compacting 
roller detected by the running speed detecting means is 
lower than the running speed of the vibration compact- 
ing roiier set by the running speed setting means. 
[0042] Furthermore, according to a sixth aspect of the 
present invention, there is provided a method of gener- 
ating vibrations for a vibration compacting roller with a 
variable amplitude, wherein the method comprises a 
stsp of displacing a movable eccentric weight in a vibra- 
tion generating shaft in such a manner that the gravity 
center of the eccentric weight is located substantially on 
the center axis of the vibration generating shaft so as to 
allow the vibration compacting roller to be held in the 
vibration stopped state in response to a detection signal 
derived from detecting of a running speed of the vibra- 
tion compacting roiier when the running speed of the 
vibration compacting roller is lower than a first predeter- 
mined running speed, and a step of displacing the 
eccentric weight in such a manner that the gravity 
center of the eccentric weight is deviated away from the 
center axis of the vibration compacting roller so as to 
allow the vibration compacting roller to be held in the 
vibration generating state in response to the foregoing 
signal when the running speed of the vibration compact- 
ing roller is higher than a second predetermined running 
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speed. 

[0043] With this vibration generating method, when 
the running speed of the vibration compacting roller is 
lower than the first predetermined running speed during 
a rolling operation performed by the vibration compact- 5 
ing roller, the gravity center of the eccentric weight is 
located substantially on the center axis of the vibration 
generating shaft, and when the running speed of the 
vibration compacting roller is higher than the second 
predetermined running speed, the eccentric weight is 10 
displaced in such a manner than the gravity center of 
the eccentric weight is deviated away from the center 
axis of the vibration generating shaft 
[0044] Other objects, features and advantages of the 
present invention will readily become apparent from is 
reading of the following description which has been -v^w 
made in conjunction with the accompanying drawings. 



Fig. 1 is a sectional plan view, which shows the . 
. structure of an amplitude variable type vibration 20 

compacting roller including a vibrating mechanism 
r constructed in accordance with each of first and : 
^second embodiments of the present invention, - v 

Fig. 2(a) and Fig. 2(b) are sectional side views 25 
which show the structure for variably controlling an 
amplitude of each vibration induced by an eccentric 
weight used for the vibrating mechanism shown in 
Fig. 1. respectively. 

30 

Fig. 3 is a signal circuit diagram which illustrates 
signal circuits usable for a vforation generating 
apparatus including the vibrating mechanism con- 
structed in accordance with each of the first and 
second embodiments of the present invention. 35 



Fig. 4 is a hydraulic circuit diagram which illustrates 
hydraulic circuits usable for the foregoing vibration 
generating apparatus constructed in accordance 
with each of the first and second embodiments of 
the present invention. 



Fig. 5 is a graph which fiiustrates how the relation- 
ship among the number of revolutions of a vibration 
generating shaft, a magnitude of deviation of the 
center axis of a rolling drum from the center axis of 
a vibration compacting roller and an amplitude of 
decelerated vibration varies as time elapses under 
condition that a forward/rearward movement lever is 
actuated from a forward movement position or a 
rearward movement position to a neutral position 
while the vibration generating shaft cfisposed in the 
vibrating mechanism constructed in accordance 
with the first embodiment of the present invention is 
steadily rotated 

Fig. 6 is a signal circuit diagram which illustrates 
signal circuits usable for a vibration generating 
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apparatus constructed in accordance with the sec- 
ond embodiment of the present invention. 

Fig. 7 is a graph which illustrates how the relation- 
ship between a running speed of the vibration com- 
pacting rofler and an amplitude of each vibration 
generated by the vibration generating apparatus 
constructed in accordance with the second embod- 
iment of ffie present invention varies as time 
elapses under a condition that the vibration com- 
pacting roller moves in the forward/rearward direc- 
tion while the vibration generating shaft disposed in 
the vforation generating apparatus is steadily 
rotated. 

*• 

< Fig. 8 is a side view of a forward/rearward move- 
ment initiating unit particularly showing the rela- 
tionship between a forward/rearward movement 
lever and a hydraulic pump arranged for drrvably 
running the vibration compacting rollers ; 

Fig. 9 is a signal circuit diagram which illustrates 
signal circuits used in the conventional vibration 
generating apparatus. 

Fig. 10 is a hydraulic circuit diagram which illus- 
trates hydraulic circuits used in the conventional 
vibration generating apparatus. 

Fig. 11(a-1), Fig. 11 (a-2). Fig. 11(b-1) and Fig. 
11(b-2) are schematic views which illustrate the 
operative state of the vibration generating appara- 
tus for the vibration compacting roller and the 
eccentric weight vibrating with a low amplitude as 
well as a high amplitude, respectively. 

Fig. 12 is a graph which illustrates how the relation- 
ship among the number of revolutions of a vibration 
generating shaft disposed in the conventional 
vibrating mechanism, a magnitude of deviation of 
the center axis of a vibration rolling drum from that 
of a vibration compacting roller and an amplitude of 
each decelerated vibration varies until the rotation 
of the vibration generating shaft is stopped under a 
condition that a forward/rearward movement lever is 
actuated from a forward movement position or a 
rearward movement position to a neutral position 
while the vibration generating shaft is steadily 
rotated. 

Fig. 1 3 is a perspective view which shows the struc- 
ture of the conventional vibrating mechanism while 
the latter is largely exploded on the front side in the 
axial direction. 



[0045] The present invention will now be described in 
detail hereinafter with reference to the accompanying 
drawings whicii illustrate preferred embodiments 
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thereof. 

[0046] First, an apparatus tor generating vibrations for 
a vibration compacting roller with a variable anplitude 
(hereinafter referred to simply as a vibration generating 
apparatus) constructed in accordance with a first s 
embodiment of the present invention will bb described 
below with reference to Rg. 8. In this embodiment, the 
vibration generating apparatus includes a forward/rear- 
ward movement initiating unit 170 which is substantially 
composed of a forward/rearward movement lever 130 w 
adapted to be displaced to one of a forward movement 
position A. a neutral (stopped) position B and a rear- 
ward movement position, a control lever 134 operatively 
associated with the forward/rearward, movement lever 
130 to change the direction of rotation of a variable is 
capacity type hydraulic pump i33 to the opposite one 
and change the running speed of the vtoration contact- 
ing roller for drrvably running the vtoration compacting 
roller to another one. and a neutral position detecting 
limit switch 138 serving as forward movement/rearward %o' 
movement lever neu^ ppsi^ drtecting means to 
" detect with the aid of a cam 136 bporatively associated 
with the forward/rean^^ 130 whether 

or not the forward/rearward movement lever 130 is 
located at one of the forward movement position A, the ss 
rearward movement position C and the neutral position 
B in the same manner as the conventional vtoration 
generating apparatus as deserved above. In this 
embodiment, an eccentricity signal generating unit is 
substantially composed of the forward/rearward move- 30 
ment lever 130 which serves to issue a command for 
forward movement or rearward movement of the vibra- 
tion compacting roller to a vibration compacting roller 
driving system, and when the forward/rearward move- 
ment lever 130 is located at the position other than the 35 
neutral position, an eccentricity signal is generated by 
the eccentricity signal generating unit 
[0047] Rg. 1 is a sectional plan view of the vtoration 
generating apparatus for a vibration compacting roller 
constructed in accordance with the first erribodiment of ao 
the present invention. As shown in Rg. 1, a vtoration 
roiling drum 1 includes mirror plates 2 and 2* in the 
spaced relationship as seen in the axial direction, and a 
cylindrical casing 3 for a vibrating mechanism 4 to be 
described later is fixedly secured to the mirror plates 2 4S 
and 2' on the opposite sides thereof. The vtorating 
mechanism 4 for generating vibrations for the vibration 
compacting roller with a variable amplitude is received 
in the cylindrical casing 1 . A supporting mentoer 1 3A is 
fitted to a left-hand frame 1 1 for the vibration conpact- so 
ing roller (not shown) via a plurality of vibration proofing 
members 12A. and a hydraulic motor 14 including a 
speed reducing unit for drivably running the vtoration 
compacting roller is attached to the supporting member 
13 A. Since a rotational driving portion 14a of the ss 
hydraulic motor 14 is affixed to the mirror plate 2 of the 
vibration rolling drum 1. the vtoration rolling drum 1 is 
caused to roll as the rotational driving portion 14 is 



rotated. 

[0048] Similarly, a supporting member 1 3B is fitted to 
a right-hand frame 1 V tor the vtoration compacting roller 
via a plurality of vibration proofing members 12B. and a 
rotataWe wheel member 17 having a shaft hole 17a 
formed therein is rotataWy supported in a bearing mem- 
ber 13B' of the supporting member 13B with a bearing 
16 interposed therebetween. The rotataUe wheel mem- 
ber 17 is affixed to the right-hand mirror plate 2. Two 
elongated plate-shaped supporting members 18 are 
arranged in the spaced relationship in the cylindrical 
casing 3 while facing to each other. A pivotal shaft 6 is 
bridged between both the supporting members 18. and 
a movable eccentric weight 6a is firmly fitted onto the 
pivotal shaft.6 in such a manner as not to be rotated 
about the latter. The left-hand ends of the supporting 
members 18 are affixed to a cover member 19. and a 
boss portion 20 of the cover member 19 is rotataWy 
supported by,,a, supporting member 21 located in the ? 
vicinity of the left-hand end of tlie cyfihdrical casing 3 
with a bearing 22 interposed therebetween. 
[9949] A cylindrical guide case 10a is mate integral 
with the right-hand, ends of the plate members 1 8 for the 
purpose of guiding the slidable displacement of a joint 

23 to be described later, and the right-hand end part of 
the guide case 10a is rotataWy supported in the rotata- 
Ue wheel member 1 7. The left-hand end part of a shaft 

24 having a shaft hole 24a formed therein in the axial 
direction is spline-connected to the right-hand part of 
the guide case 10a. and a gear 25 is immovably fitted 
onto the shaft 24 at the position in the vicintty of the 
right-hand end of the shaft 24. A hydraulic cylinder 7 
serving as an actuator is disposed at the position out- 
side of the bearing portion 13B* of the right-hand sup- 
porting plate 1 3 with the aid of a supporting member 26 
in such a manner that the center axis of the hydraulic 
cylinder 7 is positional iy coincident with the center axis 
of the vibration rolling drum 1 . A rod 7a projecting out- 
side of the hydraulic cylinder 7 to serve as a thrusting 
shaft is inserted through the shaft hole 24a of the shaft 
24, and the joint 23 is disposed on the left-hand end 
side of the rod 7a. The joint 23 is rotaiaby supported on 
the rod 7a side with the aid of a bearing 27. Tfte right- 
hand end of a connecting rod 8 is operatively connected 
to the joint 23. while the left-hand end of the connecting 
rod 8 is operatively connected to the eccentric weight 
6a With such construction, the linear movement of the 
joint 23 is transformed into the turning movement of the 
eccentric weight 6a about the pivotal shaft 6 via fflie con- 
necting rod a 

[0050] A vtoration generating hydraulic motor 9 is 
arranged at the position deviated from the center axis of 
the vtoration rolling drum 1 and located in the vwSnity of 
the right-hand end of the bearing portion 13BT of the 
right-hand supporting plate 1 3. with the aid of a smart- 
ing member 28. A gear 29 is firmly fitted onto a (driving 
shaft 9a of the hydraulic motor 9 to mesh with a gear 25 
firmly fitted onto the shaft 24. whereby the driving force 
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generated by the hydraulic motor 9 is transmitted to the 
shaft 24 via the gears 29 and 25. Consequently, to carry 
out the present invention, a vibration generating shaft 
10 is constructed by a combination made among the 
shaft 24. the pair of supporting members 18 and the 
boss member 20. In addition, a variable amplitude type 
vibrating mechanism 4 is constructed by a combination 
made among the hydraulic cylinder 7, the rod 7a. the 
joint 23 and the connecting rod 8. 
[0051] Incidentally, the first embodiment of the present 
invention has been described with respect to the case 
that the hydraulic cylinder 7 is employed as an actuator. 
However, the present invention should not be limited 
only to the hydraulic cylinder 7. Alternatively, e.g.. an 
electric motor, a solenoid and other hitherto known 
actuator may be substituted for the hydraulic cylinder 7.' 
[0052] As is apparent from the above description, 
since the vibrating mechanism is substantially com- 
posed of a vibration generating shaft including a pair of 
elongated plate-shaped supporting members disposed 
in the spaced relationship while facing to each other, a 
movable-eccentric weight turnaWy supported to turn 
about a pivotal shaft transversely extending at a right 
angle relative to the center axis of the vibration generat- 
ing shaft between both the supporting members, and an 
eccentric weight driving unit for deviating the gravity of 
the eccentric weight away from the center axis of the 
vibration generating shaft, and the vibration generating 
shaft is exposed to the outside with the exception of the 
supporting members disposed in the opposing relation- 
ship. Thus, the eccentric weight can simply be sup- 
ported and easily assembled in the cylindrical casing. 
[0053] Especially, in the case of a vibration compact- 
ing roller, since the vibration generating shaft has an 
opened structure, the vibration rolling drum integrated 
with the cylindrical casing is caused to slowly roll on the 
ground surface to be compacted therewith while the 
vibration shaft Is received in the cylindrical casing and 
rotated at a high rotational speed, whereby lubricant 
falls down from the cylindrical casing in the interior of 
the vibration generating shaft to reach locations to be 
lubricated with the lubricant. Thus, these locations can 
reliably be lubricated with the lubricant 
[0054] In contrast with the conventional vibrating 
mechanism including a plate having a longitudinally 
extending slot formed therethrough and a driving rod 
adapted to be slidably thrusted to turn an eccentric 
weight around a pivotal shaft, in this embodiment, since 
the eccentric weight is smoothly turned about the pivotal 
shaft with the aid of the connecting rod, there does not 
arise a malfunction that the pivotal shaft is rattled in the 
slot, causing it to wear. Thus, the eccentric weight can 
exactly be located in the cylindrical casing. 
[0055] Further, since the vibration generating shaft 
has an opened structure as mentioned above, a magni- 
tude of inertia moment generated by the eccentric 
weight can be reduced, a long time is not taken until the 
rotation of the vibration generating shaft is stopped, and 



moreover, an amount of energy loss can be reduced. 
[0056] Incidentally, the first embodiment of the present 
invention has been described above with respect to the 
case that the vibrating mechanism is applied to a vibra- 
5 tion compacting roller. However, the present invention 
should not be limited only to this embodiment. Alterna- 
tively, the present invention can equally be applied to a 
vibration utilizing machine such as a vibration type soil 
compacting machine, a vibration type pile driving 
10 machine or a similar machine. 

[0057] When the vibration compacting roller is to be 
released from the vibrating state, the rod 7a of the 
hydraulic cylinder 7 is expanded as shown in Fig. 2(a) 
until the gravity center of the eccentric weight 6a posi- 
ts tionally . coincides , with the center axis of the vibration 
< generating shaft 10^ causing the eccentric weight 6a to 
exhibit an upright standing attitude. At this time, the 
dead weight of the eccentric weight 6a is distrfcuted uni- 
formly on the opposite sides relative to the center axis of 
eo the vibration generating shaft 10. With this construction, 
the vibration of the vibration roiling drum 1 can be 
r,s* ; stopped even though the vforation generating shaft 10 is 
( v ^continuously rotated. On the other hand, when- < the 
: Vibration compacting roller is to be brought in the vibrat- 
es ing state while the vibration generating shaft 10 is con- 
tinuously rotated, the rod 7a of the hydraulic cylinder 7 
is retractively contracted so that the eccentric weight 6a 
is displaced to the one side away from the center axis of 
the vibration generating shaft 6a as shown in Fig. 2(b), 
30 causing the eccentric weight 6a to be turned about the 
pivotal shaft 6, whereby the gravity colter of the eccen- 
tric weight 6a is deviated away from the center axis of 
the vibration generating shaft 10. 
[0058] In this case, when the operative state of the 
35 eccentric weight 6a is changed from the state that the 
gravity center of the eccentric weight 6a is located on 
the center axis of the vibration generating shaft 10 as 
shown in Fig. 2(a) to the state that the eccentric weight 
6a is turned about the pivotal shaft 6 by an angle of 
40 about 90 degrees as represented by solid lines In Fig. 
2(b), the gravity center of the eccentric weight 6 is 
largely deviated away from the center axis of the vibra- 
tion generating shaft 10, resulting in the operative siaie 
represented by a high amplitude (H) being selectively 
46 taken. Similarly, when the eccentric weight 6a is turned 
about the pivotal shaft 6 by an angle of about 45 
degrees to assume the operative state as represented 
by phantom lines in Fig. 2(b), the gravity center of the 
eccentric weight 6a is deviated away from the center 
so axis of the vibration generating weight 10 to a small 
extent, resulting in the operative state represented by a 
low amplitude (L) being selectively taken. The changing 
of the operative state from the high vibration amplitude 
state to the low vibration amplitude state, and vice versa 
55 is executed by a vibration amplitude changing switch 43 
for actuating a variable amplitude controlling unit 40 
shown in Fig. 3 and Fig. 4. 

[0059] Referring to Fig. 3 that is a signal circuit dia- 
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gram and Fig. 4 that is a hydraulic circuit diagram, the 
variable amplitude controlling unit 40 is substantially 
composed of a hydraulic pump 47, a hydraulic cylinder 
7 arranged along the center axis of the vibration gener- 
ating shaft 10, a joint 23 rotatably disposed in a main 5 
body of the hydraulic cylinder 7 to rotate about the 
center axis of a rod 7a, a connecting rod 23 of which 
one end is operathrely connected to the joint 23 side and 
of which other side is operatively connected to the 
eccentric weight 6a side, and a solenoid driven change w 
valve 44 disposed in a hydraulic circuit to supply pressu- 
rized hydraulic oil from a hydraulic pump 47 to the 
hydraulic cylinder 7. 

[0060] Referring to Fig. 3 and Fig. 4 again, a solenoid 
driven change valve 42operatively associated with the is 
' vibration amplitude charging switch 43 serving as vftxa- 
tion mode setting means for activating the solenoid 
driven change valve 42 is disposed in the form of a sole- 
noid valve in a hydraulic oil supplying circuit hydrauli- 
' : dally connected to the hydraulic pump 41 for supplying 20 
pressurized hydraulic oil to a vfcration generating 
hydraulic motor 9. While the Ration anplSude^ichang- ' 
Ihg switch 43 is set to the stale represented by a low ^ : 
amplitude (L) bra high amplitude (H), a signal is nor- 0 * 
mally fed to a solenoid coil SOU of the solenoid driven 2s 
change valve 42 designed in the form of a solenoid 
valve in order to rotate the vibration generating hydraulic 
motor 9. Thus, as the vibration generating hydraulic 
motor 9 is rotated, the vfcration generating shaft 10 is 
rotated in a predetermined direction. 30 
[0061 ] On the other hand, to deviate the gravity center 
of the eccentric weight 6a away from the center axis of 
the vibration generating shaft 10. another solenoid 
driven change valve 44 is disposed in the hydraulic cir- 
cuit for supplying pressurized hydraulic oil from the 35 
hydraulic pump 47 to the hydraulic cylinder 7. When the 
inoperative state represented by a neutral position (N) 
of the forward/rearward movement lever 130 is detected 
by a neutral position detecting switch 38, electric current 
is fed to a solenoid coil SOL2 of the solenoid driven <o 
change valve 44 so as to allow the rod 7a of the hydrau- 
lic cylinder 7 to be expanded. Consequently, the eccen- 
tric weight 6a is held in the upright standing state as 
shown in Fig. 2(a) so that the gravity center of the 
eccentric weight 6a is located on the center axis of the as 
vibration generating shaft 10. 
[0062] When a forward movement position (F) or a 
rearward movement position (R) of the forward/rear- 
ward movement lever 130 is detected by the neutral 
position detecting switch 38 while the vibration ampli- so 
tude changing switch 43 is actuated to the position cor- 
responding to the operative state represented by a low 
amplitude (L) or a high amplitude (H), electric current is 
fed to a solenoid coil SOL3 of the solenoid driven 
change valve 44, causing the rod 7a of the hydraulic cyi- ss 
inder 7 to be retractively contracted. Thus, the eccentric 
weight 6a is turnaUy displaced to assume the state as 
shown In Fig. 2(b) so that the gravity center of the 



eccentric weight 6a is deviated away from the center 
axis of the vibration generating shaft 1 0. 
[0063] For example, when the vibration amplitude 
changing switch 43 is actuated to assume the operative 
state represented by a low ampetude (L), a L position 
sensor 45 disposed at the substantially intermediate 
position of the main body of the hydraulic cylinder 7 to 
serve as an eccentricity quantity detecting sensor oper- 
atively associated with the eccentric weight eccentricity 
quantity detecting unit allows the rod 7a of the hydraulic 
cylinder 7 to be retractively contracted to a predeter- 
mined intermediate position so that the feeding of elec- 
tric current to the solenoid coil SOL3 of the solenoid 
driven change valve 44 is interrupted Subsequently, the 
solenoid driven change valve 44 is dsplaced to the neu- 
tral position so that the supplying of pressurized hydrau- 
lic oil to the hydraulic cylinder 7 is stopped, and at the 
same time, the retractive contracting operation of the 
hydraulic cylinder 7 is stopped. Consequently, the 
eccentric weight 6a is held in the operative state repre- 
sented by phantom lines in Fig. 2(b). At this time, since 
the gravity center of the eccentric weight 6a is deviated 
away from the center axis of the vibration generating 
shaft 10 to a small extent, an amplitude of each vibra- 
tion generated by the vibration generating shaft 10 is 
suppressive^ reduced. On the contrary, when the vibra- 
tion amplitude changing switch 43 is actuated to 
assume the operative state represented by a high 
amplitude (H), a H position sensor 46 likewise serving 
as an eccentricity detecting sensor stops the feeding of 
electric current to the solenoid coil SOL3 of the solenoid 
driven change valve 44. Subsequently, the solenoid 
driven change valve 44 is displaced to the neutral posi- 
tion so that the supplying of pressurized hydraulic oil to 
the hydraulic cylinder 7 is stopped, and the retractive 
contracting operation of the rod 7a of the hydraulic cyl- 
inder 7 is stopped. Consequently, while the operative 
state of the eccentric weight 6a largely deviated from 
the center axis of the vibration generating shaft 120 as 
represented by solid lines in Fig. 2(b) is maintained, the 
eccentric weight 6a is turned further to generate vibra- 
tions each having a high amplitude. In Fig. 3, reference 
numeral 39 designates an automatic/manual changing 
switch adapted to be actuated to one of the automatic 
side and the manual side. 

[0064] In this embodiment, two position sensors 45 
and 46 each designed in the form of lead switch 
adapted to be magnetically actuated to serve as eccen- 
tric weight eccentricity quantity detecting means are 
disposed at two. locations on the main body of the 
hydraulic cylinder 7. Normally, each lead switch is 
turned on but when a magnetic ring deposed in the 
vicinity of the rod 7a of the hydraulic cylinder 7 comes 
near to the lead switch, the latter is turned off. This ena- 
bles the extent of expansion of the rod 7a of the hydrau- 
lic cylinder 7 to be detected. Since the sensors 45 and 
46 as mentioned above are disposed on the main body 
of the hydraulic cylinder 7, signal fines can be drawn 
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directly from the sensors 45 and 46 without any passing 
through the narrow space of the vibrating mechanism 
filled with a vapor of lubricant, resulting in reliability of 
the vibration generating apparatus being substantially 
improved. , ; 
[0065] As described above, the eccentric weight 
eccentricity detecting unit includes a plurality of eccen- 
tric weight eccentricity quantity detecting sensors each 
adapted to be activated when a movable portion (rod 
7a) of the hydraulic cylinder 7 is displaced to a predeter- 
mined position while they are electrically connected to 
the solenoid coil SOL3 of the solenoid driven change 
valve 44, disposed on the side where the hydraulic cylin- 
der 7 is actuated in such a manner as to increase a 
quantity of eccentricity off the vibration generating shaft 
10. Incidentally, the foregoing embodiment has been 
descrfoed above with respect to the case that two 
eccentric weight eccentricfty quantity detecting sensors 
are disposed, on the main body .of the hydraulic cylinder 
to d etect vibrations each having a high amplitude or a 
low amplitude. When an increased number of sensors 
are disposed on the main body of the hydraulic cylinder 
7 and the vibration amplitude changing witch 43 is actu- 
ated to the opposite side having the corresponding 
number of contacts formed thereon, a rotational angle 
of the eccentric weight 6a can finely be changed by way 
of many steps. This leads to the result that a vibration 
generating apparatus can be realized for the vibration 
compacting roller in such a manner as to allow an ampfi- 
tude of each vibration generated by the vibration gener- 
ating shaft 10 to be changed by way of the increased 
number of steps. 

[0066] Next a mode of operation of the vibration gen- 
erating apparatus for the vibration compacting roller 
constructed in accordance with the first embodiment of 
the present invention above will be described below. 
Before a road surface compacting operation starts to be 
performed, first an operator sitting on his seat actuates 
the forward/rearward movement lever 130 to be located 
at the neutral position B, and subsequently, he actuates 
the vibration amplitude changing switch 43 so as to 
allow the inoperative state of the vibration generating 
apparatus to be changed to the operative state repre- 
sented by a low amplitude (L) or a high amplitude (H), 
whereby electric current is fed to the solenoid coil SOU 
of the solenoid driven change valve 42 so that pressu- 
rized hydraulic oil is supplied from the hydraulic pump 
41 to the vibration generating hydraulic motor 9 which in 
turn is rotated to thereby rotate the vibration generating 
shaft 10 in a predetermined direction. Since the for- 
ward/rearward movement lever 130 is located at the 
neutral position B while the foregoing state is main- 
tained, the neutral position detecting limit switch 38 
sends to the solenoid coil SOL2 of the solenoid driven 
change valve 44 a signal instructing that the for- 
ward/rearward movement lever 130 is located at the 
neutral position B, whereby the rod 7a of the hydraiiic 
cylinder 7 is expanded so as to allow the gravity center 



of the eccentric weight 6a to be located on the center 
axis of the vibration generating shaft 10, resulting in an 
intensity off vibration generating force being reduced to a 
level of zero. 

5 [0067] Subsequently, when the forward/rearward 
movement lever 130 is displaced from the neutral posi- 
tion B to the forward movement position A while the 
vibration amplitude changing switch 43 is actuated to 
the position corresponding to the operative state repre- 

w sented by a high amplitude (H), the neutral position 
detecting limit witch 138 does not feed an electric cur- 
rent to the solenoid coil SOL2 of the solenoid driven 
change valve 44 but feeds an electric current the sole- 
noid coil SOL3 of the solenoid driven change valve 44, 

15 whereby the gravity center of the eccentric weight 6a is 
largely deviated away from the center cuds of the vibra- 
tion generating shaft 10. While the foregoing state is 
maintained, the vibration generating shaft 10 is rotated 
^saastoaHowthe^ A 

20 erate vibrations each having a high amplitude. 

[0068] ^When the foward/rearward movement lever 
•130 is to be displaced to the rearward movement posi- 
tion C after a road surface compacting, operation is 
achieved by a predetermined distance with the for- 

2s ward/rearward movement lever 130 located at the for- 
ward movement position A, it is once restored to the 
neutral position B. At this time, since the vibration ampli- 
tude changing switch 43 is changeably actuated to 
assume the operative state represented by a high 

30 amplitude (H). the vibration generating shaft 10 is con- 
tinuously rotated. Subsequently, as the forward/rear- 
ward movement lever 130 is displaced to the neutral 
position B, the neutral position detecting limit switch 38 
feeds electric current to the solenoid coil SOL2 of the 

35 solenoid driven change valve 44 but not to the solenoid 
coil SOL3 of the same, whereby the rod 7a of the 
hydraulic cylinder 7 is expanded until the gravity center 
of the eccentric weight 6a is located on the center axis 
of the vibration generating shaft 10. Thus, the vibration 

40 generating shaft 10 is continuously rotated while an 
amplitude of each vibration is reduced to a level of zero. 
Thereafter, when the forward/rearward movement lever 
130 is displaced to the rearward movement position C, 
the vibration rolling drum 1 is rotated with a high ampli- 
45 tude in the same manner as when the forward/rearward 
movement lever 130 is displaced to the forward move- 
ment position A. 

[0069] In the case that the vibration amplitude hanging 
switch 43 is changeably actuated from the operative 

so state represented by a high amplitude (H) to the opera- 
tive state represented by a low amplitude (L) in the 
course of each road surface compacting operation, the 
forward/rearward movement lever 130 is once restored 
to the neutral position B. and thereafter, the vibration 

55 amplitude changing switch 43 is changeably actuated to 
the opposite side. Subsequently, when the forward/rear- 
ward movement lever 130 is displaced to the forward 
movement position A or the rearward movement posi- 
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tion B. the neutral position detecting limit switch 138 
does not feed electric current to the solenoid coil SOL2 
of the solenoid driven change valve 44 but it feeds elec- 
tric current to the solenoid coil SOL3 of the same, 
whereby the gravity center of the eccentric weight 6a is 
deviated away from the center axis of the vtyation gen- 
erating shaft 10 to a small extent resulting in the vfora- 
tion generating apparatus generating vibrations each 
having a low amplitude. 

[0070] In this embodiment since the vibration gener- 
ating apparatus includes as essential components an 
eccentricity signal generating unit for generating a sig- 
nal for deviating the gravity center of the eccentric 
weight away from the center axis of the vibration gener- 
ating shaft, an eccentric weight ecc&rtricity quantity 
detecting unit for detecting a quantity of eccentricity of 
the eccentric weight and an eccentric weight eccentric- 
ity quantity controlling unit for controlling a quantity of 
eccentricity of the vforation generating shaft with the aid 
of a vibratfon nxxle setting unit foes 
vibration mode and the eccentric weight eccentricity 
quantity detecting unit in response to a signal transmit- 
ted from the eccentricity signal generating unit. With this 
constriiction, it is not necessary that the direction of 
rotation of the vibration generating shaft is changed to 
the opposite one every time the vibration mode is 
changed to another one. In contrast with the conven- 
tional vibration generating apparatus of the type 
wherein an arrplitude of each vibration is changed to 
another one by changing the direction of rotation of the 
vibration generating shaft to the opposite one, there is 
no possibility that components associated with the 
vibration generating shaft are damaged or injured when 
the eccentric weight intensely collides against an 
engagement portion of the stationary eccentric weight 
In addition, no energy is lost when the amplitude of each 
vibration is changed to another one. Since a quantity of 
eccentricity of the eccentric weight can automatically be 
changed to another one in such a manner as to allow 
the present amplitude of each vibration to match with 
the selected vibration mode, a desired amplitude of 
each vibration can simply be determined in contrast with 
the conventional vibration generating apparatus 
adapted to change an amplitude of each vibration to 
another one without any changing of the direction of 
rotation of the vibration generating shaft to the opposite 
side. 

[0071] In this embodiment, when the forward/rearward 
movement lever 130 is displaced from the forward 
movement position to the rearward movement position 
via the neutral position, and vice versa, the rod 7a of the 
hydraulic cylinder 7 held in the retractive contracted 
state is once expanded to locate the gravity center of 
the eccentric weight 6a on the center axis of the vfora- 
tion generating shaft 1 0, and subsequently after the for- 
ward/rearward movement lever 130 is displaced to the 
forward movement position A or the rearward move- 
ment position C, the rod 7a of the hydraulic cylinder 7 is 



retractively contracted so as to allow the center axis of 
the eccentric weight 6a to be deviated away from the 
center axis of the vibration generating shaft 10 to 
thereby generate vibrations with the aid of the eccentric 
s weight 6a and the vibration generating shaft 10. At this 
time, there may arise a malfunction that vforations gen- 
erated by the vibration generating shaft 10 do not cor- 
rectly match with the running state of the vibration 
compacting roller because of some time lag appearing 
10 between the running of the vibration compacting roller in 
the forward/rearward direction and the expansion or 
contraction of the rod 7a of the hydraulic cylinder 7 
achieved by the forward/rearward movement lever 130. 
To cope with the foregoing malfunction, it is acceptable 
15 that the range of detecting the neutral position B on the 
cam 136 is widened or a hitherto 'krtbwh adequate 
sequence controlling unit is arranged in a controllerfnot 
shown) for the vibration generating apparatus to prop- 
erty control the running state of the vibration compact- 
20 ing roller iri the fowaiWrearwaixl mwWhent and the 
expansion or contraction of the rod 7a of ^e hydraulic 
cylinder 7 in order to assUre tfiat the vibration compact- 
" ing roller can more correctly run without an occurrence 
• ' of resonance. ■^..•-..-.^•.w ■ • * .u*v% •» 

25 [Q072] Fig. 5 is a graph which illustrates how the rela- 
tionship among the number of revolutions of the vibra- 
tion generating shaft 10, a magnitude of deviation of the 
gravity center of the eccentric weight 6a away from the 
center axis of the vibration generating shaft 10 and an 
so intensity of each decelerated vibration varies when the 
forward/rearward movement lever 130 is displaced from 
the forward movement position A or the rearward move- 
ment position B to the neutral position C while the vibra- 
tion generating shaft 10 is steadily rotated. As is 
35 apparent from the drawing, since a magnitude of devia- 
tion of the gravity center of the eccentric weight 6a away 
from the center axis of the vibration generating shaft 10 
is gradually reduced from the point of time when the for- 
ward/rearward movement lever 130 is displaced to the 
40 neutral position B, any occurrence of resonance is not 
recognized in the contract with the properties of the 
conventional generating apparatus as shown in Rg. 13. 
This is attributable to the feet that in response to a signal 
transmitted from the neutral signal detecting unit 170 to 
45 instruct that the neutral position of the forward/rearward 
movement lever 130 is detected by the neutral position 
detecting unit 170, the gravity center of the eccentric 
weight 6a is located on the center axis of the vibration 
generating shaft 10. As is apparent from the graph 
so shown in Rg. 5, when a period of 1.3 seconds elapse 
after the forward/irearward movement lever 130 is dis- 
placed at the neutral position B, a magnitude of devia- 
tion of the gravity center of the eccentric weight 6a away 
from the center axis of the vibration generating shaft 1 0 
55 and an intensity of decelerated vibration are reduced to 
a level of zero, resulting in the vibrative movement of the 
vibration roiling drum 1 being stopped. Fig. 5 diagram- 
matically illustrates by way of example the ideal case 
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that the gravity center of the eccentric weight 6a com- 
pletely coincides with the center axis of the vibration 
generating shaft 10 when the forward/rearward move- 
ment lever 130 is located at the neutral position B. With 
such construction, in many cases, the vibration generat- 
ing apparatus exhibits the same pattern ajs mentioned 
above in such a manner that a magnitude of deviation of 
the gravity center of the eccentric weight 6a away from 
the center axis of the vibration generating shaft 10 and 
an intensity of decelerated vibration are increasingly 
reduced toward a level of zero without an occurrence of 
resonanca In this connection, there often arises an 
occasion that the gravity center of the eccentric weight 
6a does not completely coincide with the center axis of 
the vibration generating shaft 10 due to machining error 
or a similar factor. At this time, the vibration rolling drum 
1 is continuously vibrated with a small amplitude for a 
period of several seconds. In practice, however, the 
vibration of the . vibration rolling drum 1 with a small 
amplitude in that way has few effect on lowering of the 1 
compacted road surface or the like. Consequently, while 
1 the foregoing state Is maintained, the vibrating com- 
pacting roller is brought in the vibration stopped stata In 
other words, as long as the gravity center of the eccen- 
tric weight 6a is located substantially on the center axis 
of the vibration generating shaft 10, it is assumed that 
the vibration compacting roller is held in the vibration 
stopped stata 

[0073] As is apparent from the above description, in 
response to a signal transmitted from the forward/rear- 
ward movement lever neutral position detecting unit 1 70 
to instruct that the forward/rearward movement lever 
130 is displaced to the neutral position B. the gravity 
center of the eccentric weight 6a is located substantially 
on the center axis of the vibration generating shaft 10. 
Thus, when the running of the vibration compacting 
roller is stopped, the vtoration rolling drum 1 is brought 
in the non-vibrating state without any occurrence of res- 
onance. 

[0074] The shown embodiment has been described 
with respect to the case that the vibration generating 
shaft 10 is steadily rotated while the forward/rearward 
movement lever 130 is locates at the neutral position. 
Otherwise, although the number of revolutions of the 
vibration rolling drum 1 coincides with the resonance 
point defined by the vibration of the vibration rolling 
drum 1 by gradually reducing the number of revolutions 
of the vibration generating shaft 10 while the vibration 
rotating compacting roller is held in the rotation stopped 
state and the vibration compacting roller is held in the 
vibration stopped stata the vibration of the vibration roll- 
ing drum 1 can reliably be stopped without any occur- 
rence of resonance by locating the gravity center of the 
eccentric weight substantially on the center axis of the 
vibration generating shaft 10 in response to a signal 
transmitted from forward/rearward movement lever neu- 
tral position detecting unit 170 to instruct that the for- 
ward/rearward movement lever 130 is located at the 



neutral position B. before the number of revolutions of 
the vibration rolling drum 1 coincides with the foregoing 
resonance point. 

[00751 Similarly, when the forward/rearward move- 

s ment lever 130 is displaced from the neutral position B 
to the forward movement position A or the rearward 
movement position C, the vibration rolling drum 1 can 
start to be vforatively rotated without any occurrence of 
resonance from the inoperative state that the vibration 

io rolling drum 1 is held in the vibration stopped state, as 
soon as the vibration compacting roller starts to run, 
provided that the vibration generating shaft 10 is contin- 
uously rotated in the steady stata Also in the case that 
while the running of the vibration compacting roller is 

is stopped, the gravity center of the eccentric weight 6a is 
v located substantially on the center axis of the vibration 
generating shaft 10. and at the same time, the number 
of revolutions of the vibration generating shaft 10 is 
gradually increased from the inoperative state that the 

20 vibration generating shaft 10 is held in the vibration 
stopped state, the vibration rolling drum 1 can start to 
be vibratively rotated without any occurrence of reso- 
nance, provided that the gravity center of the eccentric 
weight 6a is located substantially on the center axis of 

25 the vibration generating 6haft 10 when the number of 
revolutions of the vibration rolling drum 1 coincides with 
the foregoing resonance point 
[0076] To assure that the gravity center of the eccen- 
tric weight 6a is located substantially on the center axis 

30 of the vibration generating shaft 1 0 on an occurrence of 
resonance without fail, it advantageously acceptable 
that a measure is taken such that the range of detecting 
the neutral position B on the cam 136 is widened or a 
hitherto known adequate sequence controlling unit is 

35 arranged in the vibration generating apparatus for the 
purpose of changing the number of revolutions of the 
vibration generating shaft 10 to another one and/or 
advancing or delaying the timing for changing a quantity 
of eccentricity of the eccentric weight 6a to another one 

40 after the neutral position B is detected. With this con- 
struction, the vibration generating apparatus can be 
operated more reliably. 

[0077] in this case, when the vforaiion roiling drum 1 
is brought in the vibration stopped state by locating the 

45 gravity center of the eccentric weight 6a substantially on 
the center axis of the vibration generating shaft 10 with- 
out any stopping of rotation of the vibration generating 
shaft 10. a magnitude of load to be borne by each of the 
hydraulic pumps 41 and 47 and the vibration generating 

so hydraulic motor 9 can be reduced with a reduced quan- 
tity of energy loss induced attributable to the stopping of 
the rotation of the vfcration generating shaft 10. Espe- 
cially, when the vibration compacting roller performs a 
given rolling operation while maintaining the number of 

55 revolutions of the vibration generating shaft 10 in the 
steady rotating state, a quantity of energy loss induced 
by the stopping of rotation of the vibration generating 
shaft 10 can be minimized. 
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center of the eccentric weight 6a is located substantially 
on the center axis of the vibration generating shaft 10. 
[0082] On the contrary, when the running speed of the 
vibration compacting roller detected by the running 
speed detecting sensor 82 is higher than the running 
speed of the same preset by the running speed setting 
circuit 84, no electric current is fed from the running 
speed comparing circuit 85 to the relay 86 but the con- 
tact T 1 is electrically connected to a contact T 3 in the 
relay 86, whereby no electric current is fed to the sole- 
noid coil SOL2 of the solenoid driven change valve 44 
but electric current is fed to the solenoid coil SOL3 of 
the same, resulting in the rod 7a of the hydraulic cylin- 
der 7 being retractively contracted. Consequently, when 
the eccentric weight 6a assumes the operative state as 
shown in Fig. 2(b), the gravity center of the eccentric 
weight 6a is deviated away from the center axis of the 
vibration generating shaft 1 0. 
[0083] In the second [embodiment, the eccentricity sig- 
nal generating unit includes a running speed setting cir- 
cuit 82 for previously setting a running speed of the 
vibration compacting roller in operative association with 
the vibration compacting roller driving system, a running 
speed comparing circuit 85, and a running speed com- 
paring circuit 85 for comparing the running speed of the 
vibration compacting roller detected by the running 
speed detecting sensor 82 with the running speed of the 
same preset by the running speed setting circuit 84, and 
when the running speed of the vibration compacting 
roller detected by the running speed detecting sensor 
82 is higher than the running speed of the same preset 
by the running speed setting circuit 84. an eccentricity 
signal is generated from the eccentricity signal generat- 
ing unit 

[0084] Referring to Fig. 4 again, when the rod 7a of 
the hydraulic cylinder 7 is displaced to the position cor- 
responding to a predetermined low amplitude while a 
vibration amplitude changing switch 43 is actuated to 
selectively assume the operative state represented by a 
low amplitude (L), a L position sensor 45, i.e., an eccen- 
tricity quantity detecting sensor disposed at the sub- 
stantially intermediate position on the main body of the 
hydraulic cylinder 7 to serve as eccentric weight eccen- 
tricity detecting means stops to feed electric current to 
the solenoid coil SOL3 of the solenoid driven change 
valve 44. Subsequently, the solenoid driven change 
valve 44 is actuated so as to allow the position of the rod 
7a of the hydraulic cylinder 7 to be changed to an inter- 
mediate position, whereby the suppling of pressurized 
hydraulic oil to the hydraulic cylinder 7 is stopped and 
the retractive contracting operation of the hydraulic cyl- 
inder 7 is interrupted at the foregoing intermediate posi- 
tion. Consequently, while the gravity center of the 
eccentric weight 6a is deviated away from the center 
axis of the vibration generating shaft 10 to a compara- 
tively small extent as shown in Fig. 2(b), the vibration 
generating shaft 10 is rotated to generate vibrations 
each having a low amplitude. When the vibration ampli- 



tude changing switch 43 is actuated to assume the 
operative state represented by a high amplitude (H), the 
rod 7a of the hydraulic cylinder 7 moves past the posi- 
tion corresponding to the low amplitude so that a H posi- 
s tion sensor 46 stops to feed electric current to the 
solenoid coil SOL3 of the solenoid driven change valve 
44. 

[0085] Next, a mode of operation of the vforation gen- 
erating apparatus for the vibration compacting roller 
io constructed in accordance with the second embodiment 
of the present invention will be described below with ref- 
erence to Fig. 4 and Fig. 6. 

[0086] First before a road surface compacting opera- 
tion is performed with the vibration compacting roller, an 

is operator sitting on his seat on .the vibration compacting 
roller stops- the running of the vibration compacting 
roller, and then actuates the vibration amplitude chang- 
ing switch 43 to change the inoperative state of the 
vibration compacting roller to the operative state repre- 

20 . sented by a low amplitude (L) or a high amplitude (H) , 
corresponding to the present state of the road surface 
compacted by the > vibration compacting roller. In 
response to the foregoing : actuation of the vibration 
. amplitude.changing switch 43 i: elec?ric current Ls.fgd to 

25 the solenoid coil SOU of the solenoid driv~» <****ye 
valve 42 and pressurized hydraulic » 6 supplied from 
the hydraulic pump 41 so *at the vibration generating 
hydraulic motor 9 * rotated, causing the vibration gen- 
erating ahM 10 to be rotated in a predetermined direc- 

so ticii. White the foregoing state is maintained, the 
vibration compacting roller is held in the running 

— stopped state. Thus, it is obvious that the running speed 
of the vibration compacting roller is lower than a preset 
one. In view of the foregoing fact, electric current fe fed 

$5 to the solenoid coil SOL2 of the solenoid driven change 
valve 44, causing the rod 7a of the hydraulic cylinder 7 
to be expanded. While the foregoing state is main- 
tained, the gravity center of the eccentric weight is 
located on the center axis of the vibration generating 

40 shaft 10, whereby an intensity of vibration generating 
force is reduced to a level of zero, although the vibration 
generating shaft 10 is continuously rotated. 
[0037] Now, it is assumed that the vibration compact- 
ing roller starts to run in the forward direction while the 

45 vibration amplitude changing witch 43 is actuated to 
assume the operative state represented by a high 
amplitude (H). When the running speed of the vibration 
compacting roller detected by a running speed sensor 
becomes higher than the running speed of the same 
so preset by the running speed setting circuit 84, the relay 
86 is activated to stop the feeding of electric current to 
the solenoid coil SOL2 of the solenoid driven change 
valve 44 but feeds electric current to the solenoid coil 
SOL3 of the same, whereby the gravity center of the 
55 eccentric weight 6a is largely deviated away from the 
center axis of the vibration generating shaft 10. Thus, 
while the foregoing state is maintained, the vibration 
generating shaft 10 is rotated so as to allow the vibra- 
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fen generating apparatus to generate vibrations each 
having a high arrplitude. 6300 
100881 When the vibration correcting roller runs in 

c^ere^T* 2"*°" a1XBf a road BurSe o££2 
operation .s achieved by a predetermined distaETth! s 
*M of the vibration rolling drum can not basSp* 

I « J? reduced to a level lower than the preset one. 
!tt Z?£X *• to^earward movSnert,SS 
position A to the rearward movement position C. When 

£LT m ? * 6ed 01 "» ^f" 0 " Acting V35 
becomes lower than the preset one in Ine coJrse of 
shifting from the forward movement to the «2S 
movement, the relay 86 is activated to step I S ts 
of electric cunent to the soienoid coil-SoS 2*9*2 

T,^ ™? C ?' 8012 °» *fe "me. whereby the rod 7a 
of the hydraulic cylinder 7 is expended causinothf 
gravrry center of the eccentric m^'££g£ » 

S^^rf Sn - «chlration is 

' iJ - ^f^ ^uflh the vibration gener- 

S^JS ° ,s - C0, * n W«8!x rotated. Thereafter.^hen 
the v.brat.on compacting roller runs in we raarw^H J 
' d.rection and the running sp^ed 

pacting roller becomes i^Ztlt 
vtorabon roinng drum is vibrated with a l&^Etota 
the same manner as the case the vibration cotdmW™ 
olterrunsintoeforwarddirection. D ° nCOmpact,n B 

2121^ actuated 80 as h> allow the operate 
fmm i^ a80n C ° nipactinB rol,e ' to beSngS 

S f% Sit 6 818,8 represented * a «gh am?? 

(H) to the operative state represented by a low _ 
ampfctude (L) in the course of the roaSce SmoacT 
||2 operation, each changeable actua^op^Z 2 
^ "bration amplitude changing switch « hSS2 

[0090] When the vibration correcting roller starts to * 
run in me forward direction or inTe reSward S££ 
and the running speed of the vibration cormactira reS 
becomes lower than the preset one. LheS^Ta^ 

"° , ~" 5012 01 *e solenoid driven change valve 44 
but feeds electric current to the solenoid cofl So£ «t 

weigW^i^J 18 ^ -^52 SiS 
weight 6a is deviated away from the center axis of thl 

vtoratongeneratir^shaniotoaconw^^ 8 » 

SS^l VitXHti0n ^"^Waratus^o " 
generate vforatons each having a low arrpZiT 

Status inS^L m t X,iment> the aerating 
u^fer^Sf *" ec f nfri <% «*gnal generating 
r,«w*°- flenera,,n 9 a signal effective for deviating the ss 

ntodtse^ 9eneratin9 ** 8 

6 SettJng unrt ^Pable of selectively setting an appli- 
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cable amplitude of each vibration, an eccentric wetahr 
^^^nffly meeting una forde^aquan 

^l^T^ 01 ,he 9^ of the eccentrfc 
weight away from the center axis of the vibrational 
atmg shaft, and an eccentric weight B^SZ^Z 
cm* unit for controifing m^SSZSS^S, 
I* 9 ** 6 '** away She 

B l? ra,i0n 9eneratins shaft with the aid 
of the vibration mode setting unit for selectively setfino 
an appticable vibration mode and the eSnS wS 
eccentricity quantify detecting unit in res^e toTS 

ulTrSf JT ^ BCCentri ^ s^ gen^Stg 
urw. With this construction, it is not necessary that Z. 

fis to r ,ion 01 fte ^ ■■"Sxxrs 

changed to the opposite one every time the oreslnt 
vtbration mode is changed to another ona SluTSS 

S " en 0agement Portion of the stationary 

5 ?2£ und ^ the influence * 8 certain 

•2L£ ~ 08 ,ndUC8d ^ *• eccentric 
yweigh^cauang components associated with the vfora 

^Sr,T 8haft t0 be * injured «te tti 

wnerein an amplitude of each vibration is chanaad m 
a^her one by changing me direction of 5555tS" 
vibration generating shaft to the opposite one arS 
moreover, any energy loss does notarise ^1 ^ 
P-en, amplitude of each v,braS Ti^Z to 
another ona n addition sincRanno^K. ^« 0 . 10 

h, ^ a * a ^ ""l^toaa'^elydetermine an applied 
seleS ^ Vibrati0n responding to ft B 
selected vibration mode, a desired amplitude of each 
vtoaton can simply be set in contrast wrthfte conten 
fenal ^ration compacting roller wherein an 

18 ChanGed to another one without any 

Sr 9 ^ 01 rotafon * *» vibratfoTgen" 
erabng shaft as shown in Rg. 13. M 

ESL.2: 7 te a 0^ which illustrates how the rela- 
S^^T 88 ^ 8 rUPnin9 of the vibration com- 
2?J7 2 81X1 8/1 mT,plitude W amplitude oMow 
amplitude) of each vibration generated b^thTvibrati^ 
generating apparatus conned h^SSStS 
tion ^""r ^ 88 fime e| aPses^eTa^r 
2£!T I ? 0 " C ° nVaCtin9 roHe ^es in tSfo - 
ward/rearward direction while the vibration generating 

ro ^- ^ 18 apparent from the graph in this 
embedment, the vibration generating apparatus exWb 

generated without any occurrence of resoiwnceTf th » 
vrbration rolling drum not only during^STrf E! 

SsTrT COfnPaCtng ^ ln ^ to-w^So^ Z 
also during running of the same in the rearward d"rec- 

, reou ced to a level of zero as mentioned above As 
•ong as tine running speed of the vibration cc^cti^ 
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roller is lower than a first predetermined running speed 
while the vibration compacting roller runs in the forward 
direction, an amplitude of each vforation generated by 
the vibration generating apparatus is held still in the 
zero level state. When the running speed of the vibra- 
tion compacting roller exceeds the first predetermined 
running speed of the same, a quantity of eccentricity of 
the gravity center of the eccentric weight away from the 
center axis of the vibration generating shaft is increased 
from the zero level to a preset value of amplitude. 
Thereafter, the running speed of the vforation compact- 
ing roller is gradually reduced, and when it is reduced in 
excess of a second predetermined running speed of the 
vibration compacting roller, a value of amplitude is 
reduced to a level of zero again. While . the running 
speed of the vibration compacting roller in the forward 
direction (represented by an absolute value) is held at 
the value corresponding to a second predetermined 
running speed of the vforation compacting roller after 
the running of the vibration compacting roller in the for- 
5 ward direction is reversely changed to the running of the 
same in the rearward direction, an amplitude of each 
-vibration generated by.the vforation generating appara- 
• tus (represented by an absolute value) is held still in the 
zero level state in the same manner as the case that the 
vibration conrpacting roller runs in the forward direction. 
When the running speed of the vibration compacting 
roller in the rearward direction exceeds the second pre- 
determined speed of the same, a quantity of eccentricity 
of the gravity center of the eccentric weight away from 
the center axis of the vibration generating shaft is 
increased from the zero level to the foregoing preset 
value of amplitude. Also in the case that the running 
state of the vibration compacting roller in the rearward 
direction is reversely changed to the running state of the 
same in the forward direction via the neutral state, the 
aforementioned running relationship is repeated with 
the vforation generating apparatus. Incidentally, the first 
predetermined speed of the vibration compacting roller 
and the second predetermined speed of the same may 
be identical to each other. Otherwise, they may be ef- 
ferent from each other. 

[0093] As is apparent from the above description, 
when the running speed .of the vibration compacting 
roller is reduced in excess of a certain predetermined 
value when the running state of the vibration compact- 
ing roller in the forward direction is reversely changed to 
the running state of the same in the opposite direction, 
a quantity of eccentricity of the gravity center of the 
eccentric weight away from the center axis of the vfora- 
tion generating shaft is reduced to a value of zero level, 
and subsequently, when the running speed of the vfora- 
tion compacting roller starts to run in the opposite direc- 
tion after the running of the vibration compacting roller is 
stopped, a quantity of eccentricity of the gravity center 
of the eccentric weight away from the center axis of the 
vibration generating shaft is increased to a value corre- 
sponding to a preset amplitude. Thus, while the running 



of the vforation compacting roller is stopped, an ampli- 
tude of each vforation generated by the vibration gener- 
ating apparatus is normally held at the zero level value. 
In this embodiment, since ON/OFF of each vibration 

5 generated by the vibration generating apparatus is exe- 
cuted by changing a quantity of eccentricity of the grav- 
ity center of the eccentric weight away from the center 
axis of the vibration generating shaft to another one, the 
operative state of the vforation rolling drum does not 

ro coincide with a resonance point Consequently, once 
the running of the vforation compacting roller Is stopped, 
the vibration rolling drum is not vibrated without any 
occurrence of resonance. 

[0094] This embodiment has been described above 

is with respect to the case that the vforation generating 
shaft is steadily rotated. However, although the number 
of revolutions of the vforation generating shaft coincides 
with the resonance point def ined by vforations of the 
vibration rolling drum for the duration that the number of 

20 t revolutions of the vibration generating shaft is gradually 
reduced until the rotation of the vibration generating 
shaft is stopped while the vforation compacting roller is 
v held in the stopped state/thevibration of the vibration 
• rolling drum can be stopped without any occurrence of 

25 resonance in response to a signal transmitted from the 
running speed detecting unit under a condition that the 
gravity center of the eccentric weight is located substan- 
tially on the center axis of the vibration generating shaft 
before the number of revolution of the vforation generat- 

30 ing shaft coincides with the foregoing resonance point. 
[0095] As long as the vforation generating shaft is 
steadily rotated when the vforation compacting roller 
starts to run from the stopped state of running thereof in 
the forward direction or in the rearward direction, any 

35 resonance does not occur with the vibration rolling 
drum. When the running speed of the vibration com- 
pacting roller exceeds a predetermined one, the vibra- 
tion rolling drum starts to be vibrated from the stopped 
state of vforation. Also in the case that the number of 

40 revolutions of the vibration generating shaft is gradually 
increased from the vibration stopped state of the vibra- 
tion generating shaft, the vforation generating shaft can 
start to be vibrated without any occurrence of reso- 
nance, provided that the gravity center of the eccentric 

45 weight is located substantially on the center axis of the 
vibration shaft when the number of revolutions of the 
vibration generating shaft coincides with the resonance 
pant 

[0096] In addition, when the vibration of the vibration 
so roiling drum is stopped while the gravity center of the 
eccentric weight is located substantially on the center 
axis of the vibration generating shaft without any stop- 
ping of rotation of the vforation generating shaft, few 
energy loss arises while the generation of vibrations of 
65 the vforation generating shaft is stopped, and moreover, 
a magnitude of load to be borne by the hydraulic pump 
and the vforation generating hydraulic motor can be 
reduced. Especially, when the vforation compacting 
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instruct that said neutral position is detected. 

Ingto claim 1 wherein J££S2* ^ 
»crty quantity controiiing mS?5S?2S? n ' 
generating shaft tocatms th« ™ \T Oration 

vibration ■ oSSfiTS? SmT 01 Mjd 
center axis of said JSL Substant, ally on the 

response to a Snei CmiL"? 6 " 0 Shaft in 
warti/reanva* mwemerH^ **» for - 

detectng m ™^. m J^ neufr a' Position 

vibrafior? gen^SngtS ^ 01 "*> 
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(54) A vibrating mechanism and an apparatus of generating vibrations for a vibration 
compacting roller with a variable amplitude 



(57) A vibrating mechanism (4) for vibrating a vibra- 
tion compacting roller with a variable amplitude includes 
a vibration generating shaft (10), a movable eccentric 
weight (6a) turnaWy disposed in the vibration generat- 
ing shaft (10), and an eccentric weight driving unit for 
rotating the eccentric weight (6a) about a pivotal shaft 



(6) transversely extending relative tc ths v^«mw>< ywi 
erating shaft (10). To generate vibrations for the vibra- 
tion compacting roller, a vibration generating apparatus 
including a vibrating mechanism (4) of the foregoing 
type is substantially composed of an eccentricity signal 
generating unit a vibration mode setting unit, an eccen- 
tric weight eccentricity quantity detecting unit and an 
eccentric weight eccentricity quantity controlling unit. 
Alternatively, the vibration generating apparatus may 
substantially be composed of a forward/rearward move- 
ment lever neutral position detecting unit and an eccen- 
tric weight eccentricity quantity controlling unit 
Otherwise, the vibration generating apparatus may sub- 
stantially be composed of a running speed detecting 
unit, a running speed setting unit a running speed com- 
paring unit, and an eccentric weight eccentricity quan- 
tity controlling unit. The eccentric weight eccentricity 
quantity controlling unit is usually composed of a 
hydraulic cylinder (7), a hydraulic pump (47), a connect- 



ing rod (18), and solenoid driven change valves (42, 
44). In addition, a vibration generating method to be 
practiced by operating a vibration generating apparatus 
of the foregoing type is also provided. 
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